Background: Studies indicate that the social climate of students' living situation, plays a role in the drinking habits of those students. Aims: To investigate the social climate of students living in residence halls in Sweden, and how this corresponds to the students' alcohol habits. Methods: Baseline data from a randomised controlled trial performed at university halls of residence was used. Instruments included a Residence Hall Climate scale (measuring the environmental climate in residence halls), AUDIT (Alcohol Use Disorders Identification Test), SIP (Short Index of Problems) and self-reported eBAC (estimated Blood Alcohol Level). Multilevel modelling was used to include the possible effects of residence hall and residence hall cluster. Results: Residence halls with high scores for Distance and Expressiveness also had significantly higher alcohol measure scores. Closeness values had no impact on alcohol measurements. Most of the variance of the alcohol outcome measurements was found at individual student level, but significant variance was also found at residence hall level. Conclusions: This study implies that the environment of the residence halls is a factor in the students' alcohol habits. Changing the social climate might impact the way the students drink.
BACKGROUND AND AIM

Swedish Halls of Residence
The close social interaction is one of the distinguishing characteristics of university residence hall accommodation. Few other living arrangements have conditions and prerequisites allowing the students to interact with each other as frequently as needed to create and maintain a unique and uniform social climate. It seems that the living arrangements for the college students can be both a moderator and mediator of the students' alcohol consumption: in a literature review, Jackson [1] showed that students with high-risk alcohol behaviour select residence halls and Greek houses, and that the living arrangements themselves have an additional influence on drinking behaviour.
The living arrangement influence is multi-factorial, ranging from higher perceived drinking norms and higher positive alcohol expectancies to environmental and cultural factors [2] .
In addition to the residence halls and Greek houses, individual personalities seem to influence Greek house and alcohol involvement. Kahler, Read, Wood, & Palfai [3] showed significant relationships between impulsive, sensation-seeking personality traits and Greek house involvement. In a review, Baer [4] states that students who are impulsive and have sensation-seeking personalities consume more alcohol than other students.
The environmental and social climates also play a role in this. Oostveen, Knibbe & de Vries [5] showed that the social norm of family and peers and the importance of socialising and modelling are the most important factors in predicting heavy drinking in young adults.
Social Climate Measurements
Several different instruments have been used to measure social climate. Moos and his collaborators in the 1970s were the first to measure the social climate. Various Environmental Scales (Work, University Residence and Group) were constructed, using mostly interpersonal dimensions [6] . The University Residence Environmental Scale (URES) assesses the social climate of university students in three dimensions: relationships, personal growth or goal orientation, and system maintenance and change [7] . There is no Swedish version of URES.of settings, including upper secondary school students, normal families, relatives to alcoholics and substance misusers [8] [9] [10] .
Social Climate and Alcohol Patterns
Although the social climate of university residence halls is an important factor influencing student behaviour and perceptions, few studies have simultaneously investigated the correlation between, on the one hand, environmental and social influence and, on the other, alcohol use and college drinking.
Larimer, Irvine, Kilmer, & Marlatt [11] showed that members of fraternities with a reputation for high alcohol consumption viewed the house members as more popular, better looking and wealthier-but less friendly-than students living in houses with a reputation for average or low alcohol consumption. Holle [12] looked at environment and alcohol use in fraternity houses, using Moos' URES. He showed that low-drinking fraternity houses perceived significantly more academic achievement, intellectuality and student influence than the high-drinking groups.
Carson, Barling, & Turner [13] studied 96 Canadian students living in student houses off-campus. The results show that students living in houses with higher-alcohol climates also reported higher alcohol consumption. However, no significant relationships were found between house-level alcohol climate and house cohesion. No climate other than alcohol climate was measured.
Few studies have investigated the direct relationship between alcohol consumption patterns of college students and the social climate of their living quarters. No such Swedish studies have been published previously. This paper reports the findings on social climate of the Swedish residence halls and its correlation to the students' alcohol drinking patterns, as part of a larger alcohol intervention study reported previously [14] .
Aim
The aim is to investigate how the social climate will influence the alcohol pattern of the students.
MATERIALS AND METHODS
The study was initiated in the autumn of 2000 at Lund University, Sweden. The mean age of freshmen in Lund was 21.3 years old, and 45% of the freshmen were male [15] . In Sweden, freshmen usually begin by living in residence halls and then move out, but students are entitled to stay in residence halls throughout their period of study. As a consequence of this, most students in the residence halls are undergraduates, but may also include graduate students. All residence halls in this study are of mixed gender. There is no campus at the university, and the residence halls are scattered around the town in wider groups of residence hall communities (called Sparta, Delphi, etc.; called residence hall communities in this article). The characteristics of the residence halls visited can be seen in Table 1 . In Sweden, there are no Greek houses, but it has previously been shown that the alcohol consumption in the Swedish halls of residence have more similarities to American Greek houses than American residence halls [14] .
Research staff visited all 271 residence halls belonging to the university. Two hundred and forty of those were interested in participation when given a brief explanation of the study, and the remaining 31 residence halls did not accept inclusion at the initial meeting. No further contacts were initiated with those 31 halls. This first visit to the residence hall was a very brief one, to briefly explain the study and to decide on a date for a second visit to provide further information. On the second visit, the content and purpose of the study were described in greater depth, and students signed a written consent form. A survey was distributed, and this baseline survey forms the basis of the data and analyses in this article. Inclusion criteria included acceptance from over 50% of the residence hall inhabitants in each hall. Nine halls of residence were excluded in this stage due to technical reasons, leaving 231 halls to be included in the main study. This sub-analysis involved 154 halls of residence (see Section 2.2 analyses). The study has been approved by the Ethics Committee at Lund University.
Sample
231 residence halls (1388 students) participated in the study at baseline. Of those, 154 residence halls (1101 students) had five or more students participating. All of them had completed AUDIT and Residence Hall Climate. 1017 students (92.3%) completed the SIP questionnaire, 927 (84.2%) the eBAC questions. Of all students included in this analysis, 65.0% were male, and 35.0% were female. The mean male age was (23.8 ± 4.9) years, and the mean female age was (23.0 ± 2.6) years.
Instruments
Five of the instruments in the survey are considered in this article.
Residence hall climate is derived from the Family Climate scale [8] , and consists of a list of 85 words; the respondents underline the ones that apply to the measured climate. It is a self-reporting instrument developed to measure family climate in four dimensions, identified by factor analysis: Closeness (28 words, such as harmony, warmth and security), Distance (11 words: intolerance, indifference, bad, coolness, discontent, meaningless, ruthlessness, insensitive, affected, strenuous, aggressive), Expressiveness (6 words: spontaneity, childishness, liveliness, explosive, rush, wild) and Chaos (6 words: confusion, nervousness, instability, insecure, division, restlessness). An index is calculated for each factor, and a factor score of 1 indicates that the same proportion of words has been marked on that subscale as on the whole scale. Similarly, numbers above 1 indicate that proportionately more words have been marked on that subscale than on the whole scale. The heading of the instrument was changed to "Residence hall climate" in the questionnaires, in order to prevent the students being confused about which climate they were to rate.
The instrument is used on a daily basis in practical work in Sweden. It is validated through comparison to other similar instruments and through comparison with 20 studies that used the instrument [10] . The test-retest reliability is 0.95 for three weeks and 0.89 for five months [8] . The Family Climate instrument scales correlate to the Swedish version of Moos's Family Environment Scale [9, 10] . Closeness correlates positively to the positive subscales of the Family Environment Scale, whereas Distance, Expressiveness and Chaos correlate negatively to those subscales. Closeness is inversely correlated to the more negative subscales of the Family Environment Scale, whereas Distance, Expressiveness and Chaos are directly correlated. Thus, Closeness is regarded as a positive attribute, whereas the other three subscales (Distance, Expressiveness and Chaos) are regarded as subscales representing a negative social environment.
AUDIT (Alcohol Use Disorders Identification Test) consists of ten questions about alcohol consumption, dependence and harm, and has been increasingly used since its development by the World Health Organization in the 1980s [16] . The Swedish translation of the test was used [17] , where one standard drink is defined as the equivalent of 12 g alcohol. Cronbach's α was found to be 0.81 in a previous study using the Swedish AUDIT [18] . Cronbach's α in this study is 0.84.
SIP (Short Index of Problems) was developed by Miller [19] . It assesses a sample of possible alcohol problems. The brief version was used, translated to Swedish by the Clinical Alcohol Research group at Lund University, and has previously been used in Swedish alcohol prevention studies [20] . It has 15 questions and a maximum score of 45. Miller et al. [19] obtained an internal consistency of 0.81 and, in this study, Cronbach's α is 0.91. At-risk AUDIT levels were defined as an AU-DIT score of ≥8 for males and ≥4 for females [20] .
eBAC (estimated blood alcohol concentration) is a retrospective self-assessment questionnaire where the student provides data about the most recent pleasant drinking occasion (number of drinks, length of drinking session, gender and weight). The use of the word "pleasant" was chosen to avoid negative social reactions, and has been used in previous Swedish alcohol prevention studies [21, 22] . By asking about a pleasant drinking occasion, it is considered to measure a typical optimal drinking occasion rather than a peak drinking occasion. Based on this data, the BAC was estimated as a percentage [23] , adjusted for Swedish weight units and alcohol content of drink by volume. eBAC is reported in ‰, as is customary in Sweden.
Analyses
The mean number of participating students per residence hall was 6.8. The mean number of students living in each residence hall was 10.8. For all analyses, only residence halls where five or more students had answered the baseline questionnaire were included (n = 154). The Residence Hall Climate scales are used on a contextual level, and halls where fewer students participated were judged not to be representative in this analysis. Halls where six or more persons answered the questionnaire yielded somewhat higher correlations, but this meant a loss of another 41 residence halls (n = 113). Consequently, this was not used in the analyses.
Population characteristics were analysed using means and standard deviations. Residence Hall Climate distribution was described using means, standard deviations and skewness. Correlations between the different Residence Hall Climate subscales were examined using Spearman correlations.
For the main analyses, multilevel modelling (MLM) was used (see Figure 1 for model; [24, 25] ).
First-level units were the individual students. Second-level units were the residence halls in which the students resided. The third level of analysis was the residence hall community. Residence halls and residence hall communities were marked as random effects, in order to assess the variability among individuals within residence halls, among residence halls and among residence hall communities. AUDIT, SIP and eBAC were analysed as dependent variables. Intercepts were used for both fixed and random effects. Age and gender were used as fixed factors in all analyses. Mean Residence Hall Climate scores across the residence hall were used
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Missing Data
Data missing from the students' AUDIT and SIP questionnaires was supplemented manually, using completed questionnaires as guidelines, in a regression imputation manner [26] . If more than 20% of the questions within the same questionnaire were left unanswered, the questionnaire was regarded as incomplete and was omitted from the analysis. Questionnaires for eBAC that lacked data were regarded as incomplete and were excluded from the analysis. The Residence Hall Climate questionnaire was of such a nature that there was no missing data.
RESULTS
Results on Individual Level
For the men, the mean (± s.d.) AUDIT score was 10.3 ± 5.6, SIP 3.0 ± 3.7 and eBAC 1.07 ± 0.73. For women, the mean (± s.d.) scores were 8.1 ± 4.7 for AUDIT, 2.5 ± 3.3 for SIP and 1.09 ± 0.74 for eBAC. AUDIT and SIP scores were significantly different at the 0.05 level between the genders. eBAC scores were not significantly different.
Residence Hall Climate
The the individual quartiles of the Residence Hall Climate, Closeness was not significant (see Table 2 ). Belonging to the highest quartile of Distance, the two highest quartiles of Expressiveness, or the second highest quartiles of Chaos significantly increased the AUDIT scores compared to the reference quartiles (see Table 2 for numbers).
The main variance was between the individuals in the residence halls (23.14, p < 0.001, 95% CI 21.0, 25.5), with some variance between the residence halls (1.74, p = 0.01, 95% CI 0.81, 3.74), but none between the greater residence hall communities (p = 0.41).
Residence Hall Climate and SIP
As for Short Index of Problems, SIP, the highest Distance quartile and the highest Expressiveness quartile had significantly higher SIP scores than their lowest counterparts (for numbers, see Table 2 ). The dimensions Closeness and Chaos did not produce significant results.
The variance of SIP scores was within residence hall level (11.45, p < 0.0001, 95% CI 10.4, 12.7) and between residence hall level (1.11, p < 0.01, 95% CI 0.57, 2.17), but not at residence hall community level (p = 0.23).
Residence Hall Climate and eBAC
In the eBAC model, only Distance had a general effect that reached the 0.05 level of significance. The highest quartiles of Distance and Expressiveness significantly differed from their lowest reference quartiles (see Table  2 ). The variance in eBAC was primarily within residence halls (estimate 0.51, p < 0.0001, 95% CI 0.46, 0.57). No variance of significance could be seen between residence halls (p = 0.14) or between residence hall communities (p = 0.55). 
DISCUSSION
The main finding was that the residence halls with the character of high Distance or high Expressiveness had higher AUDIT, SIP and eBAC scores than halls with lower Distance or Expressiveness, indicating a more problematic approach to drinking. It is of interest to see that Closeness, the one Residence Hall Climate factor that can be regarded as a positive one, had no influence on the drinking habits of the residence hall students. Compared to a literature review of Residence Hall Climate studies including eleven non-clinical studies, ten psychiatric health care studies, five somatic health care studies and five social services studies [10] , the resident hall student population seems to be a well-functioning group, although the general drinking level is high within this population.
Another finding was that gender relates to AUDIT and SIP scores, but not eBAC. This was expected, since gender is part of the equation for calculating eBAC levels [23] . AUDIT, SIP or eBAC were not influenced by the age of the students. This was somewhat surprising, since other studies have shown differences in drinking patterns at different ages [27] [28] [29] . It might be that age is of less importance when living in such a close environment as the residence hall, and that the pattern of alcohol consumption is more affected by the individuals in the same hall than by other persons in the same age group.
The AUDIT levels of 10.3 ± 5.3 for men and 8.1 ± 4.7 for women were well above the limits for at-risk alcohol consumption, as defined by the NIAAA [20] . They were, however, quite similar to the AUDIT levels found by Kypri et al. [28] in students living in residence halls in New Zealand: 10.9 ± 7.6 and 7.6 ± 5.9 (mean ± s.d.) for men and women respectively. Also, students in halls of residence tend to drink more than the average university student, and students at the University of Lund have amongst the highest levels of alcohol consumption of Swedish university students [27] . This may be attributed to the classic university atmosphere in the town, which is largely dominated by students.
Strengths of the study are first and foremost the large number of students included, without any monetary incentives or extended preparation. In reality, the mean number of students per residence hall was less than 10.8, since some residence hall rooms are usually emptyunfortunately, we do not know how many were empty at the time of the study. This is one of the very few studies focusing on alcohol habits and residence hall students, including residence hall level in the analysis. Inclusion of a climate scale adds to the explanatory value of the students' drinking habits.
Weaknesses include the possible bias of using only self-reporting instruments. What effect this has on the study is impossible to tell. Since high alcohol consumption is not looked upon negatively in this population, it cannot be automatically assumed that the actual consumption is higher than the self-reported one. The research literature remains divided on the accuracy of college students' estimates of their drinking [29, 30] . Furthermore, the students were asked to report their previous pleasant drinking occasion, which might cause bias in the reporting. The studied population had a higher ratio of men to women than the university as a whole. By carrying out gender-separate analyses as well as including the gender in all analyses, care has been taken to minimise this problem. However, it cannot be excluded that this male majority influences the reported Residence Hall Climate.
An interesting idea would be to select residence halls based on their environmental climate, or at least take this into consideration, when planning alcohol interventions. Reducing the students' feelings of Distance and Expressiveness in their living arrangements might also decrease the more risky alcohol habits of those students. However, it cannot be excluded that the students drink to cope with a negative residence hall social climate, or that there is a positive self-selection into those particular residence halls when choosing where to live, and further research is needed to clarify these processes. The question of causality cannot be answered in this study.
CONCLUSION
The findings in this study suggest that alcohol habits (consumption and alcohol-related problems) might be connected to the more negative aspects of the environmental climate of the students living quarters, in this study the halls of residence at a Swedish university. Further research is needed to understand this relationship in more detail.
